PCT 



(S1 > fctemtoi Waurifle^^: t^f, ^DER THE PATENT COOPERATIO N TREATY (PCT) 

C09D 11/00 " Mn r T7 " ~" 



Al 



(21) InUrnationa, | ppIication 

(22) Internationa. FlHngDate: . 13 May ,997 (,3.05.97) 



(ID Internationa, P nbIication Number: WO^St] 
^^^ PU ^ '8 0^,997 08,^ 



(30) Priority Data: 
08/665,127 



14 June 1996 (14.06,96) 



US 



(71) A PP ri«„t; ckBOT CORPORATION fUS/USl- 7, 

3^805^^X02109^806(1^). lU5/US] ' 75 

(72) Inventory BATES. Jodi A * io rh^u „ 
01821 (US).IjoSom joLS "ft 
NH 03060 (US) Phf ^ 9 A ^ r S **t Nashua, 

i 

(74) Agent- LANDO; Michelle Tl * r*h~+ 



(81) Designated States: ALiMiT «ti „. 

BY. CA. CH, CN. ok Jk ^ B £ BB ' BG ' BR - 
HU. IU IS, JP, K£kG KP 'r o ? B> ^ GH - 

CBF. BJ, CF, CG, 5 (Em GA^™ SE) - 0API l»»n 
TG). GA < ML, MR. NE, SN, TD, 

Published 

m,h "'"rational search report 



(57) Abstract 

he Uqmd vehide of the ink composition SS^S* ^ pigmen '' due ' » tfSerf & vio,ct - ma W S 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used tb identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT A us trii 

AU Australia 

AZ Azerbaijan ! 

BA Bosnia and Herzegovina, 

BB Barbados 

BE Belgium 

BF Burkina Fuo ! 

BG Bulgaria 

BJ Ben in 

BR Brazil 

BY Belarus j 

CA Can id* 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cote d'lvoire 

CM Cameroon 

CN Qiini 

CU Cuba 

CZ Czech Republic 

DE Germany ] 

DfC Denmark ( 

EE Estonia 



Spain LS 

FI Finland LT 

:FR • France ljj 
,GX Gabon 

: GB United Kingdom MC 

|GE Georgia MD 
|GH Ghana - MG 

;GN Guinea MK 
jCR Greece 

;HO Hungary ML 

i IE Ireland MN 

! TL Urad MR * 

[ IS Iceland mw 

IT Jufy „x 

JP Jipan KE 

• KE Kenya ml 

| KG Kyrxyzjtan ^0 

; KP Democratic People's N£ 

Republic of Korea. * PL 

: KR Republic of Korea ^ pr 

: KZ KiraHtan rq 

; LC Saint Lucia p_rj 

LI Liechtenstein SB 

LK Sri Lanka SE 

Liberia SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The form ex Yugoslav 

Republic of Macedonia 

Mall 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Swedes 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


YN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



PCT/US97/08049 



- 1 - 



! TTTLF C 

**j COMPOSmONS HAVING IMPROVED LATENCY 

! MCj^QRpiJNDO^ 



;ntion 

Field nfjthi* r™ Tr , t j nn 

I 

, The present invention is directed to mt 
- •*». ^.positions ™~ ^ »«• P-**HT. 



2. 



PlSCUS.Mrin nf^. p rtT|Trff A|| 



- i£ T^L"2T proCKS wherein dropte - 

i ; * 

• j 

Ink compositions which ar*> ,i*aa,i • • 

„ fts Jdition of sutebIe ~ u r s ° m ° a, *° 

humecknts to such dye based h* • 35 gIyC0,S and ot ^r 

Although iye-based inks are suitable for a • ■ , 

! . J F0r ^P 1 '. being water- 
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solublfe in a watdr/organic mixture, may dissolve and run when exposed to moisture 
or wafer. Dye images may further smear or rub off on contact with felt pen markers 
or up6n bemg rubbed or touched by finger. Dyes also exhibit poor light stability 
when 'expose to [Visible or ultraviolet light. 

I. 

Pigment^ are also known as colorants in ink compositions but have not 
received a wide degree of acceptance in ink jet ink systems, for example, because of 



problems associated with the performance and reliability of the composition, i.e., 



print [properties 



stability, latency, and the like. 



As a result, although known compositions are suitable for their intended 
10 purpose, a neec} remains for improved ink compositions, especially for use in the ink 
jet printers, which overcome the problems typically associated with current dye-based 
and pigment system. In addition, there is a need for improved ink compositions 
which exhibit improved latency and recoverability in their respective printing systems 



whilb providing good print properties. 



15 



20 



SUMMARY OF THE INVENTION 



; The present invention is directed to ink compositions comprising an ionically 
charged pigment and a hydroxylated hydrocarbon humectant having at least two 

hydjroxyl groups. The ionically charged pigment includes, but is not limited to, 

j j 

black, blue, brown, cyan, green, violet, magenta, red, orange, yellow, as well as 
mixtures thereof. The hydroxylated hydrocarbon humectant is selected from the 
group consisting of glycols, glycerol, polyols, and derivatives and mixtures thereof. 

i . 

Also disclosed is a method for generating printed images which include 
incorporating! into a printing apparatus the ink compositions- described above and 
gelierating arf image onto a substrate. 
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i 

The prejem invention is directed to i„t, .. 
hydroxyl groupl. "Wrocrbon humeotan, having „ te ^ 

The ionfcally char8ed ^ ■ 
>™™. cyan. green, violet maa-nta „.„ " '°' bladt - bl »=- 

surfactant or stabilizinE aid A« a . t 1Ity Wlth0ut the addition of a 

-en on wii, J*,, dispro( """"^ **** .-«- P»»t of the present 

-Potion nndlr , w ~„r K * *° «** vehicle of the in* 

j j s **rstimng or mixing conditions. 



black, 



J Examples 



furnace b 



colored pigments 



1 °' S " iQble "«* I*— indude carbon blade such t 
»,«*. lamp black and the l to ***• ~* " cta "" 1 

phthaidcya„i„ cgnanSipvmi Phthalocvamne bta, 

^dfaligoids. | Heterocyclic yellows 

» quinacridones 



^rs2^r. fc ^ *- - - — 

= ^necapab,: LI °:t' e *"* " 1 — An 

io-ic n,ay be an anionic gronpTa 11 ^ med ™ - - The 
form J a„ ion OT ration * P ^ *™P - «- iontable group TOy 



organic 

groups 

ionizab 
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Ionizable 

or salts of acidic 
J 

organic acids, 
forming an amor 



having a pK, of 



functional groups forming anions include, for example, acidic groups 
groups. The organic groups, therefore, include groups derived from 
preferably, when an organic group contains an ionizable group 
i. such an organic group has a) an aromatic group and b) at least one 
acidicjgroup hajing a pK. of less than 11, or at least one salt of an acidic group 
ess than 11, or a mixture of at least one acidic group having a pK, 



of less| than 1 1 ahd at least one salt of an acidic group having a pK, of less than "l 1.' 
The pk, of the acidic group refers to the P K S of the organic group as a whole, not 
just the acidic substhnent. More preferably, the P K, is less than 10 and most 
preferably less tljan 9. Preferably, the aromatic group of the organic group is directly 
attached to the jarbon black. The aromatic group may be further substituted or 
unsubstituted, for example, with alkyi groups. More preferably, the organic group 
* a phenyl or i naphthyl group and the acidic group is a sulfonic acid group, a 
sulfinic acid group, a phosphonic acid group, or a carboxylic acid group. Most 
preferably, the organic group is a substituted or unsubstituted sulfophenyl group or 
a salt; thereof; a substituted or unsubstituted carboxyphenyl;- a substituted or 
unsubstituted (polysulfo)phenyl group or a salt thereof; a substituted or unsubstituted 
sulfonaphthyl gtc-up or a salt thereof; or a substituted or unsubstituted 
(polysulfo)naphtWl group or a salt thereof. Such groups include, for example, 
C 6 H 4 S0 3 -M + , cfH 4 C0 2 -M + , wherein M + is Na + , K\ or Li*. 

i ! • 

i t 

I Amines Represent examples of ionizable functional groups that form canonic 
group?,. For example, amines may be protonated to form ammonium groups in acidic 
media. Preferably, an organic group having an amine substituent has a pK b of less 
than j>. Quaternary ammonium groups and quaternary phosphonium groups also 
represent examples , of cationic groups. Preferably, the organic group contains an 
aromitic group such as a phenyl or a naphthyl group and a quaternary ammonium or 
a quajernary phlsphonium group. The aromatic group is preferably directly attached 
to tht carbon {lack. Quaternized cyclic amines, and even quaternized aromatic 
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compound, s»Lh as N- methy ,. pyridy: , „ be ^ fa ^ ^ 

! ^7 , ^ ofor ^ ic s ra ^^b Utare „o. limitedto , C(HWCH .. x . 

C.HL COCHj:N(CH,),*X- r u ,„„ , "-tH.«(uy, X , 

. monovalent 1. ( ' m ' * ' Md W wherein X- is 

-d-d? i0 X" y Ch " ged Pigment ° f Prest "' ^ TO by the 

method descnbed ,„ U.S. Parent Application Serial No 08/356 J, „ , 

endtled, -Reaction of Carbon Materials with TV !' m ° nl 

Product, ■ fit J n „ Dtazonmm Salts and Resultant Carbon 

Products, ft* December 15, 1994; U.S. Pafcn, Application No 08/356 660 , 
Belmont entideo) -Reaction of Carbon Black with rv T ° 8/356 ' 660 ' to 

Blatf Prod,,™ „ ^ • Cazonmm Salts, Resultant Carbon 

Black Products .and The,r Uses,- ffled December 15 1994- and u < p . 
Application No. I 0S/5:, 52 5 to Be,mon, entided, njJi^^Z 

i*. iyy5, the disclosures of which arm fi,n„ • 

ai*J u u ' y incor P°rated herein by reference 

Although such methods are primarilv rfir^ * u rererence. 

™+ i n. „ 1 .. t0 0311,011 materials carbon black 

such described methods are useful to nn« w ♦•. • . ' 
| are useful to prepare the lonicaily charged piement of th* 

present invention, whether it be a blartnr i J • 

be a black or colored pigment. It is al so record by 

£ « ttat other methods of preparation which ^ 



present invention 
those Lkilled in 



required ionic stabilization are also suitable. 



Tne .omcally charged pi gment of ^ ^ 

ompcpns >n namounteffectivetoprovidethedesired imageo/aHty e ^ 
.—J. wimoutjdetrimentany affecting * e performance of Ink. T^l ^Te 

ztarr wil1 be present in an — - - - 

about 20%, preferably from about 2% to about 10%, based on the weight of * • I 
compo ition. I n .addition, if the ionicaJIy chared I 

havin g | at least one attached organic gr 0 Z T " & **** 
• | § group, the p,gment should be treated with the 
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desired modifying agent in an amount sufficient to provide the desired utility in the 
• product application while maintaining the colloidal stability of the pigment in the 



composition 



The io >ically charged pigment is typically as small as possible to enable a 
stable colloidal suspension of the pigment in the liquid vehicle and to prevent clogging 
of the ink chaknels and nozzles when used in the desired printing application. °For 
example, a preferred average aggregate diameter of the ionically charged pigment for 
use jin a thermal Inkjet printer are generally below 1.0 micron, preferably in a range 
from about 0.005 micron to about 0.3 micron 
j 

i The humectant of the present invention is characterized as a hydroxylated 
hydrocarbon having at least two hydroxyl groups. The humectant should have a 
sufficient degree of miscibility and solubility in the liquid vehicle of the ink 
composition t| provide improved latency of the ink composition while maintaining the 
coljoidal stabjity of the system. Examples of suitable humectants include glycols and 
derivatives thWeof, such as ethylene glycol, butylene glycol, propylene glycol, 
diefoylene gl|col, dipropylene glycol, pentamethylene glycol, polyethylene glycol, 
pofypropylen| glycol, trimethylene glycol; glycerol and derivatives thereof; polyols 
and derivatives thereof, such as butanetriol, trishydroxymethylethane, mesoerythritol, 
and xylitol; as well as mixtures thereof. 



The htimectant of the present invention is present in an amount effective to 



improve the 
detrimentally 
conductivity, 



latency of the ink composition in a printing apparatus without 
| effecting the other properties of the ink composition, e.g. viscosity, 
idrop size, pH, optical density, surface tension and the like. Generally, 
defending on the particular humectant used, the amount of the humectant in the ink 
compositions! is equal to or greater than about 15%, by weight, and preferably equal 



to 



or greater 



than 20%, by weight, because such systems were found to possess good 



latency, stability and physical properties. 
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} lower than that disclosed herein r, >. ,. 
recognized thai ionically chm-l »• therefore b «" 



«M» dyes aid honionical,, 1" 7"- ""*•■»* *■» 

mksitem with desired properties In 0rde ^o achieve a useful 

between me ion^.v C p" m 7T f * ^ found to e.ist 

. y *«ged p lgm ent itself, ^ ^ of h 

a Particular ink composition. ^ 



between the ion: 
of humectant in 



P*4 may stop printing J hii " "f ^ ^ * "» " eri ° d Hch the 
i^perfonnaie occl Ta 7 77 " ^ * ^ 

»hW the desired component in a T '" SU * - «™«„g or 

present^ in an amount ranging from a h„ ♦ dWm ,S generaJI y 

« » o„ L IZZZ*7 T — * - — 

I j * 01 me composition. 



I 
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as mineral acids i hvdmrhi^- ' Suitab,e acid « such 

-id cUym ra LLTf ■ W ~ r ' P0,y£SK ™ el »-. ^-acrylic 

acrylate copoiyL stvra , ' """^ «»»»«-»* add-a Iky , 



copolymers of 



copolymers of 
polyetlyleneime, 



. . ' -r-v^vio ui Yinyipyriaine 

vmy-pyndtoe droves, peseta™, derirativB rf 



No. oW 02t i Bate ,„ ~ *™ inU ' ^ PaBnt 
W= Prcd^^ftom • air, InkC ° mP0Sm0nSa " dM ^ "fating 
referJc. '"^ ° f h '"■P— ta* by 



range. g 1171011111 ma y be o^ide this 

i 
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Printed images may be generated from the ink cn m • • 
•nveniion by iterating such comDO ., "* of the present 

writing an inlge onto £^ *? * ^ ^ ~, and 
^rmal printers! p^^J^^*"*** «■**. —pie. 

- y su itable ^ rr us printers ' va,ve - d «" 

:. P P ""Hwaqr materials, textile materials nber" 
'"organic substrates and the like. ? 



Hke. Similarly 
bonded papers, 
polymeric films, 



! Non-limiting illustration* „<• *u 

| S at '° nS of P r «ent invention follow. 

EXAMPLEJ. 

|A modifJd carbon black having C H <?n -w + _^ 
^ charging a co L. pin mixer £ «"*• ^ups was prepare d 

a BET jsurface aia of 200 m vZZ " ^ ^ ^ ° f * «* having 

an d DB p A of m : ~: r determined « » **« 



ASTMI'd-2414), 
sodium; nitrite as 
ionically charged 



lack product was diluted ^ ^ 



Ink compositions were prepared by mixine a 20^ K 

the ioniklly charged modified carbon M I u ' * dispersion * 

I. UUIIie< a carbon black having C«H SO -m,+ * 

varymg concentrations of glycerol r ava il a M fr g ^ S0 ' Na sur ^e groups with 

b*-, c h W d modif!ed ^ ~ * ««— 5,, by weight , 
nnlA* into are S„ ustrattd in Tab , e , *" °* K rele ™' «* Prop=ni K „, ^ 
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*Viscos'ity was iLasured using a No 1 YnH n„ o >. 
Corporation. NevW MassacmLL 2 ShdI CUp fr ° m Norcross 

tSurfacje tension las measured usine a rsr nn mottv ^ • 

from Cfec Scient fie Co Inc fHL v UY Tensiorae ™*, No. 70535 

procedures. FMfa ' Vffgm,a u>ln 8 AS ™ D-1331 and D-1590 



(which 



rhe ink compositions were placed in Hewlett Packard 51626A cartridges 

had been 1 • ■ * 



jpreviously emptied and cleaned) and tested for latency using a 
Hewlett-Packard ^ 340 jKprtater ^ ^ ^ 

pr~ p,aced.uncapped in an upside down position for a time period of 24 hours 
72 ho* and 128 hours. Ate each time period, the cartridges were placed back in 
.he priiter and teS, partems were general. Utency is a measure of the amount of 
time for which a flow of in* through . nmIe „ to ^ ^ ^ 

In dm example, the latency of the inks was measured as a function 



withou 
of: 1) 



clogging. 



number of pages 



printer 



the percentage of firing nozzles after printing one tes, pattern; and 2) the 



nozzle check, as described in the manufacturer's literature, was printed to 
determine the percentage of firing nozzles. Five additional tes, patterns were men 



I 

pnntfed and the 
latency values j 
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P0hlt at wh '"<* all nozzle began to ft. „ 
r - ~W be 100% of th ExCe,lent 
recoVerability^ pages. Latency results nf ' '"^ *** immediate ^ 
^ J II. . j • ^ ° f «* ^positions are i Ilustrated in 

Table II 



Sample 



24 Hou r 

& firing 
nozzles 



Laten cy 
Recover- 



ho 
160 



ability 
(pages) 

Non e 

None 

None 



72 Hou r 

% firing 
nozzles 



'ver- 



Latency 

Reco 1 
ability* 
(pages) 

no farth er 
no farther 



j 68 Hour 
firing 



% 



nozzles 



Latenc y 

Recover- 
ability** 
(pages) 



no farther 



•1W 
100 
100 



testing 
testing 
testi ng 
K30 
100 
100 



As shown fen Table II th* mi, „ . 

»« k—i £TT" of sampiK 3 ^ 6 

0 page! j y ' SamplK 4 6 S „owed ,„« „ 02zls flrins on 
Wt compositions were oreoareH k. 

te ^ mnanmsio l - Procedure of Example ,, 

0»4l Co., 4, waukttt * teTO *»> <»»U* fro m Aldricll 
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weight, of the modified carbon black- Oth.r 

«. L Jt d „ TaWs £ 0,hBr tt,erant "* ~ ° f *■ — 



Table III 



Sample 



% ethylene 
glyclil in 
ink 



Viscosity (cps) 



Surface Tension 
(dynes/cm) 



PH 




tested 
the ink 



H. U ^position, wm placed „ HewIra padard 5i626A ^ ^ 
c compositions are illustrated in Table IV. 



Table IV 



**RecoverabiIity 
I None = 



i- pages required to yield 100% nozzle firing 
0 pages J M noLes fired fflL^ reC ° Vered ' n0t 



I 
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15 



20 



As illustrated in Table IV rh* ■ t. 
htimectam. j "* ,ess 0,30 2 ° % ethylene glycol or no 

Ink compositions wen» j ». 
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15 



20 
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W concentration of the in ^ ink Mmpos . rf ^ 

osen Ued o„ tie con-.patioility „ ith the pigmenl dispcRion Qf ^ ^ 
black. jCompautjity „ de!ermined by mixing fte p . gmem d 
concenjauons ofLrnectant. nt ^ ^ ^ J 

•raf*. a, 40^ magnify a„ d ^ to a neat pi gm en, dispersion « e 
o h— r»e ink compositions of sampies M h Table v „, J^, a . h 



level of compatibility 



Bta mk cotaposu.ons were pUccd ta Hewlstt 51626A ^ 

~d for b^U. a 72 hour period utiUzine the procedure describcd fa 
1. Utency results of the ink compositions are illustrated in Table VI 



Table VI 







iSample 

\ 




72 Hour Latency 


i 
i 


ji 
li 


% firing nozzles 


Recoverability** 
(pages) 


!i 




0 


None 




i 


100 


0 


|3 

14 




100 
100 


0 
0 




100 


0 


1 6 i 


98 


5 


I' ! 


31 


5 


s 1 


98 


None 



mT. = pagK re "" rtd m y' eld I0 °* "tele firm. 

NJ- - no recovery, i.e. me node remained dogji after 6 pages were 
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- «*. J^tt T " qU,redZera(D) ^»-ove, Aithougna] , 

pageo e n Z ° f SamP ' K 6 Ud 7 * « «» 

; k^s^ uuc, ail nozzles recovered fniiv r- 

* 4. «*. b * PrinulHd did not rKo r ^ r t e ^ ^ ~ 

™i„i„ g com « ». most of the nozzlK 

«taA«B J; ink comnn . ' mmed Table IV &mfm 

, . «e ink compositions containing the van,™ t 

' - -pj t0 inkcomposWons ^ ~ ™P~t in ia.nc, 

E£AMPLE_4 

wuinng injcs are illustrated in Table VII. 
Table VII 



% humectant 



15% ethylene glycol 
& 15% glycerol 
mixture 



Viscosity 


Surface 


(cps) 


Tension 




(dynes/cm) 


1.7 


74.5 


3.0 


68.0 



PH 
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tested 
1. lL 



The ink 
for latency 
tency results 



PCTVUS97/08049 



16 



impositions were placed in Hewlett Packard 51626A cartridges and 
' after a 72 hour period utilizing the procedure described in Example 
of the ink compositions are illustrated in Table VIII. 



Table VIII 



Sample 




72 Hour Latency 






% firing nozzles 


Recoverability** 
(pages) 


1 




0 


None 


* I 

1 


100 


0 



**Recoverability = pages required to yield 100% nozzle firing 

Kd" n ° reC0VCry * U " n0Z2le Kmahied Cl0gged ' 6 W8« were 
Partial Recovery = some clogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. 



As illustrated in Table VIII, the ink composition containing the ethylene glycol 
/ glycerol mixture demonstrated an improvement in latency when compared to ink 
compositions lacking the humectant. As a result, it is expected that various mixtures 
of the humectan!: of the present invention would also be suitable as described herein. 

EXAMPT F S 

Ink compositions were prepared by repeating the procedure of Example 1, 
except that varyang levels of the modified carbon black was used with 30% glycerol 
(avaikble from Aldrich Chemical Co., Milwaukee, WI). The relevant ink properties 



of thl resulting 



inks are illustrated in Table IX. 



i 



PCT/US97/08049 









17- 










Table IX 








% carbon black 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


pH 


i : 


1 


2.7 


70.0 


7.2 


2 ! ; 

3 [ 


5 
7 


3.2 
3.3 


73.0 
70.0 


7.0 
7.3 


4 1; 

i: 


10 


1 


4.5 


70.0 


7.3 



The He critics were placed in Hewlett Packard 51626A canridges and 
asted for latency ife . n hour period uali . ng ftc tec . bed ^ 

1. Utency results of the ink composition* are illustrated in Table X. 



Table X 



Sample j: 


72 Hour Latency 


i i 

1 !■ 


% firing nozzles 


Recoverability** 
(pages) 


\ ' 

t t, 


100 


0 


2 jj 


100 


0 


' i 

3 i. 


100 


0 


\ li 

! F 


100 


0 



m3 "P™ 10 y«ld 100% nozzle firing 

None - no recovery. ,e. the nozzle remained cloggi after 6 pages were 

Partial Recovery = some clogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. 
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As illus' 
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various 
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njated ia Table X, the ink composition of the present invention may be 
- levels of the ionically charged pigment while maintaining an 
improvement inliiatency. 

EXAMPI .F. 6 

Ink compositions were prepared by repeating the procedure of Example 1 
except that varies bases were also added to the compositions to adjust the P H of the 
ink compositions to approximately 8.5. The relevant ink properties of the resulting 
inks are illustrated in Table XI. 

Table XI 



Sample 


jtype of base 

i 


% 

glycerol 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


PH 


ii 


kodium hydroxide 


30 


3.0 


70.0 


8.5 


i 

i 


ammonium 
hydroxide 


30 


3.2 


73.0 


8.5 




jtriethylamine 


30 


3.2 


70.0 


8.5 


k 

| 


Uimethyletfaanol- 
amine 


30 


3.2 


70.0 


8.7 



ll 

The ink jjompositions were placed in Hewlett Packard 51626A cartridges and 
tested for latencf after a 72 hour period utilizing the procedure described in Example 
1. Latency results of the ink compositions are illustrated in Table XII. 



! 
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priW ^ *" D °= te clogged afe, 6 pages were 

w^;n: ofTab,sxn ^ toi — «-^— 



ECAMPI.fi 7 



A modified carbon black havins C.H Nr H *rt- 

by addimr 8-!1 ! „ f ; ° SUrfece P 0 "* «« Prepared 

* «»* 8.31 g of Sll ver n itoitt „ . SOIutio „ „ 

« '0 t-80 C for an adduional hour, cooled and fiirered through a bed of 

3 ^ ^ 10 "™ Approxin^ 35 o^ 

- 0.7 f of concent HO was added „ * e dUpersion . ^ ^ 
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charged modified 
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C for 2 hours and dried in an oven at 125°C to form an ionically 
carbon black having C 6 H 4 NC S H 3 + C1- surface groups. 



Ink compositions were prepared by mixing a 20%, by weight, dispersion of 
the ionically chirged modified carbon black having C 6 H 4 NC J H S + C1- surface groups 
varying concentrations of glycerol (available from Aldrich Chemical Co., 
MilWaukee, Wljj and the remainder distilled water. The resultant inks contained 5 %, 
by weight, of the modified carbon black. Other relevant ink properties of the 
resulting inks are illustrated in Table XIII. 

I: 
f 

! Table XIII 



10 



15 



Sai 


nple 


% 

in i 


ierol 
nk 


Viscosity (cps) 


Surface Tension 
(dynes/cm) 


pH 


1 




10 \ 


2.1 


74.0 


3.0 


2 




20 [ 


2.6 


74.0 


3.0 


3 




30 




3.2 


73.0 


2.9 . J 



The ink: compositions were placed in Hewlett Packard 51626A cartridges and 
tested for latency utilizing the procedure described in Example 1. Latency results of 



J 



the ink compositions are illustrated in Table XIV. 
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Table XIV 



2| Hour Latenc y 

Recover- 
ability** 



72 Hour Latenc y 

Recover- 
ability** 



168 Hour Laten cy 

Recover- 
ability** 




EX A MPT F g 

* co^smo. were prepared by ^ procsdurc 



except 



Chemical Co., iLvaukee, WI) was used "„ * 7 "™ *" mC '' 

; "gut. oi the modified carbon black. Other relevant i„t 

proper of the tesulting infc «, illusttaled h ^ "» rels ™< «* 
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Table XV 



Sam; 


>le 


% ethylene 
glycol 
in inlH 


Viscosity (cps) 


Surface Tension 
(dynes/cm) 


pH 


1 




10 


i 


2.0 


71.0 


3.1 


2 




20 




2.5 


67.0 


3.0 


3 




30 




3.0 


65.0 


3.9 



The ink compositions were placed in Hewlett Packard 5 1626 A cartridges and 
tested jfor latency, utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated in Table XVI. 



Table XVI 



Sample 




! 24 Hour Latency 


72 Hour Latency 


168 Hour Latency 






\o firing 
jiozzles 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


1 




fe 

i- ' 

t! 


Partial 
Recovery 


0 


None 


Not further tested 


2 




k 


2 


92 


3 


0 • 


None 


3 




80 

i- 
II 


3 


60 


Partial 
Recovery 


12 


None 



**RecoverabiIity 



20% 



. ( pages required to yield 100% nozzle firing. 
None = lio recovery, i.e. the nozzles remained clogged after 6 pages were printed. 
Partial Recovery = some clogged nozzles recovered, but not all. 
0 pages - all nozzles fired immediately. 



As illustrated in Table XTV, ink compositions containing equal or greater than 
of ethylene glycol demonstrated an improvement in latency when compared to 



ink composition! containing less then 20% t especially after 74 hours. It is recognized 
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that although the ethylene 
a preferred humectant 



carbon black having 
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glycol does show improvement in latency, glycerol may be 
as shown in Example 7, with an ionically charged modified 
C 6 H 4 NC J H 3 + Cr surface groups. 



10 



15 



As described herein, the ink compositions of the present invention 
demonstrated characteristics which make them desirable for many printing systems 
espeaally for ink jejt ink systems. Particularly, the ink compositions have improved 
latency and are expected to exhibit, when formulated in actual ink systems, good 
physical properties Isuch as, pH, viscosity, and surface tension. In addition, the ink 
compositions of Represent invention are further expected to produce quality images 
having good waterrastness. 



It is furthej; understood that the present invention is not limited to the 
particular embodiments shown and described herein, but that various changes and 
modificajions may ;be made without departing from the scope and spirit of the 
invention. 



What is ilaimed is: 
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CLAIMS 



An ink jbmposition, comprising a liquid vehicle and an ionicaily charged 
pigment and a jjydroxylated hydrocarbon humectant having at least two hydroxyl 
groupk, wherein! said humectant is present in an amount sufficient to improve the 

latency of said ink composition in a printing apparatus. 

i 
I 

I; 

The ink Imposition of claim 1. wherein said ink composition is an aqueous 
ink composition.' 
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15 



20 



3. i The ink feomposition of claim 1, wherein said ionicaily charged pigment is 
selected from ttje group consisting of: black, blue, brown,' cyan, green, violet, 
magenta, red, orange, yellow and mixtures thereof. 



4. 



The ink composition of claim 1, wherein said ionicaily charged pigment has 



at least one attacked organic group 



5. The ink composition of claim 4, wherein said organic group of said pigment 
is selected from the group consisting of: C 6 H 4 S0 3 -M + , C 6 H 4 C0 2 -M + , 
C 6 H 4 N(CH3) 3 *Xj, .C s H 4 COCH 2 N(CH 3 ) 3 + X-, and C 6 H 4 (NC 3 H 5 )* X -, wherein M+ is 
Na + , K + , or Li • and X" is a monovalent anion. 



6, The ink composition of claim 1, wherein said ionicaily charged pigment is 
present in an amount between about 1% and about 20%, by weight, of said ink 

composition. 

j 

i 
i 

7. | The ink composition of claim 6, wherein said ionicaily charged pigment is 
present in an amount between about 2% and about 10%, by weight, of said ink 
composition. 



i 

i 
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8. The ink 
amoiint equal o, 

The ink 



amou it equal of j 
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composition of claim 1, wherein said humectant is present in an 
^ greater than 15%, by weight, of said ink composition. 



jcomposition of claim 8, wherein said humectant is present in an 
greater than 20%, by weight, of said ink composition. 



The ink 



ranging betweer 



11 



:ompos,tion of claim 9, wherein said humectant is present in an 
20%, by weight, and 35% by weight, of said ink 



composition. 



The ink tfomposition of claim 1, wherein said humect™ is setaed from me 
group consisting , of: glycols, glyceroi, polyols and derivatives and mixtures thereof. 

The ink imposition of claim 11, wherein said glycol is a ethylene glycol 
butylene glycoi) propylene glycol, diethylene g.ycoi, dipropylene glycol' 
pentamethyleneglyco., polyethylene glyco., polypropylene glycol, trirneth yl e„= giycoi 

and mixtures thereof. 



13. 



The ink 



14. 
a 



fcomposition of claim 11, wherein said polyol is a butanetriol 
tnshydroxvrnethjjethane, mesoerythritol, xylitol and mixtures thereof. 



The mk exposition of claim 1, wherein said composition further comprises 
polymer selec|d from the group consisting of: polyvinyl alcohol, po.yester 
polyestbrmelamin^, styrene-acrylic acid copolymers, styrene-maleic acid copolymers' 
styreneLmaleic ac|d-alkyl acrylate copolymers, styrene-metacrylic acid copolymers 
styreneLmetacrylic acid-alkyl acrylate copolymers, styrene-maleic half ester 
copolymers, viny napthalene-acrylic acid copolymers, vinyl napthalene-maleic acid 
copolymers and salts and mixtures thereof. 

15. ^he ink composition of claim I. wherein said composition further comprise 
a polymer selected from the group consisting of: polyvinylhnidazole, derivatives of 
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15 



20 
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polyvinylimidazo 
derivatives 
vinylpyridine, 
of polyethyleneitfte 



16. 

carbon 

17. 



The ink c 
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copoiymers of vinylimidazole, copolymers of vinylimidazole 
poljjvinylpyridine, derivatives of polyvinylpyridine, copolymers of 
copolymers of vinylpyridine derivatives, polyethyleneimine, derivatives 
and mixtures thereof. 



is a 



The ink composition of claim 1, wherein said ionically charged pigment 
black havihg C 6 H 4 N(CH 3 ) 3 + C1- surface groups and said humectant is glycerol 



imposition of claim 1, wherein said ionically charged pigment is a 
carbon black haVing C 6 H 4 S0 3 -Na + surface groups and said humectant is glycerol. 

i 

18. I The ink composition of claim 1, wherein said ionically charged pigment is a 
carbon black haying C 6 H 4 S0 3 "Na + surface groups and said humectant is ethylene 
glycol . 



The ink composition of claim 1, wherein said composition further comprises 
selecjed from the group consisting of: binders, biocides, buffers, drying 
accelerators, hurjiectants, penetrants, and surfactants. 



19. 

an additive 



20. 
ink. 

21. 



The ink composition of claim 1, wherein said ink composition is an ink jet 



A method for generating printed images which comprises the steps of: 



incorporating injo a printing apparatus the ink composition comprising an ionically 
chargid pigment and a hydroxylated hydrocarbon humectant having at least two 
hydrcxyl groupl, wherein said humectant is present in an amount sufficient to 
imprc ve the lafcjncy of said ink composition in a printing apparatus; and generating 
an image onto a' substrate. 



5- 
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15 
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22. 



23. 



The method 



composition. 



The metn'od 



from the group 



orange, yellow alhd 



24. 



one attached organic group. 
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of da.m 21. wherem said ionically charged p igme nt is selected 
nsistmg of: b , acki w b 

i»d mixtures thereof ' Fed ' 



co 



The method of claim 21, wherein said io: 



nically charged pigment has at least 



25- The method of claim 24 wherein *»\a • • 

X- is aLnovali anion. ^ ' " N ^ K *' « "* - 

i 

26. jrhe methc jd of claim 21. wherein said ionically «Wh ■ 

° Ut I0% ' ^ wei e ht » of said ink composition. 

i 

28. The memo! of claim 21 wherein «m t, 

29. Tne me J of claim 28 , wherei „ ^ „ 

or J, *an »L. b y wei gllt , „ f said int ^J. ^ »»•—«•- 



30. 
between 



The method 



20%, by feght, ^ 35JJ „ 7* « i" 

, " weignt, of said ink composition. 



of claim 29. wherein said humectant is present in an ra 
eight, and 35% hv ...... P * 01 M 
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32. 
glycol, 
glycol, 
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The method of claim 21, wherein said humectant is selected from the group 
consisting of: glycols, glycerol, polyols and derivatives and mixtures thereof. 



The methdd of claim 31, wherein said glycol is a ethylene glycol, butylene 
propylene glycol, diethylene glycol, dipropylene glycol, pentamethylene 
polyethylene glycol, polypropylene glycol, trimethylene glycol and mixtures 



thereofi 



33. (The method of claim 31, wherein said polyol is a butanetriol 

1 1 

trishydroxymethyjjethane, mesoerythritol, xylitol and mixtures thereof. 

34. The meth6d of claim 21, wherein said composition further comprises a 
polymer selectee! from the group consisting of: polyvinyl alcohol, polyester, 
polyestjermelamir e, styrene-acrylic acid copolymers, styrene-maleic acid copolymers, 
styrene-maleic acid-alkyt acrylate copolymers, styrene-metacrylic acid copolymers, 

styrene-metacryli: acid-alkyl acrylate. copolymers, styrene-maleic half ester 
copolymers, vinyl napthalene-acrylic acid copolymers, vinyl napthalene-maleic acid 
copolymers and salts and mixtures thereof. 



35. The methbd of claim 21, wherein said composition further comprises a 
polymer selected!! from the group consisting of: polyvinylimidazole, derivatives of 
polyvinylimidazdle, copolymers of vinylimidazole, copolymers of vinyl imidazole 
derivajives, poljjvinylpyridine, -derivatives of polyvinylpyridine, copolymers of 
vinytpyridine, copolymers of vinylpyridine derivatives, polyethyleneimine, derivatives 
of polyethylenehfie, and mixtures thereof. 



I! 

The method of claim 21, wherein said ionically charged pigment is a carbon 
k 4 N(CH 3 ) 3 + Cl" surface groups and said humectant is glycerol. 



36. 

black having C< 
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38 



black having C 6 £ 
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The method of claim 21, wherein said ionically charged 



pigment is a carbon 



,S0 3 -Na + C|- surface groups and said humectant is glycerol 



f e ™J 21, wherein said ionically charged pigment is a carbon 

black havmg C^Na* surface groups and said humectant is ethylene glycol. 



39. 



The method of claim 21, wherein said composition further comprises an 
^ve se.ec.djom the group consisting of: binders, biocides, buffer ^ 
accelerators, hunWs, penetrants, and surfactants. 



40. jrhe method of claim 21, wherein said ink 



composition is an ink jet ink. 
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